Antibacterial agents still play an important role in pharmaceutical research based on the facts of upcoming resistances of pathogens especially the nosocomial infections in humans. In early screening programs for antibacterials at Rhone Poulenc, France, a strong activity in the culture extract of a typical Streptomyces isolate was detected. This strain was described in detail in a patent from 1973 by Mancy et al. but the description remained incomplete and the name was never validated. This antibiotic griselimycin [1] (Fig. S1 , available in the online Supplementary Material) became a focus of research again in the beginning of the twenty-first century based on its specific activity to mycolic acid-containing Gram-positive bacteria. Beside the identification and the characterization of the biosynthesis gene cluster of griselimycin and methylgriselimycin [2] , further taxonomic studies of the strain were initiated. As the results of the 16S rRNA sequencing did not lead to clear results, the genome sequence was analysed and two different genes for the 16S rRNA could be identified in strain DS 9461. Therefore, it was necessary to include additional genomic markers to the comparative study for the strain description as well as to enlarge the number of strains which are closely related to the two positions in the phylogenetic tree. Strains Streptomyces muensis JCM 17576 T and Streptomyces canchipurensis JCM 17575 T , which were described very recently [3, 4] , were included in this comparative approach because they revealed the highest 16S rRNA gene sequence similarities to strain DS 9461 (=DSM 40835).
The morphological and physiological characteristics of the strains were observed by using agar cultures of the various media described by Shirling and Gottlieb [5] : yeast extract- C. The strains which were used for the comparative studies are listed in Table 1 . In addition, utilization of carbohydrates was investigated on ISP 9 medium using a microplate technique with 12-well plates [6] . Sodium chloride tolerance also was tested on microtitre plates (6-well) using a technique based on the method of Kutzner et al. [7] , and a fingerprint of enzymatic activities was obtained with the help of API ZYM test strips [8] .
For the observation of the fine structure of mycelium and spores, the strain was grown on a complex medium (sucrose 3.0 g l ) and an agar piece was fixed according to the method described by Wink et al. [9] with glutaraldehyde. The agar pieces were dehydrated in rising ethanol concentrations followed by critical-point drying in a BAL-TEC CPD 030 (BAL-TEC) Critical Point Dryer. The dried pieces were mounted conductively on aluminium sample holders and gold sputter coated (layer thickness 20 nm) in a BAL-TEC SCD 005 Sputter Coater (BAL-TEC). The samples were examined in a LEO 1450VP scanning electron microscope at 8 kV acceleration voltage and a working distance of 12 mm using an Everhard-Thornley secondary electron detector. Table S1 shows the differences between the strains in colony characteristics where strain DS 9461 (=DSM 40835) is the only one which produces a blue pigment on ISP 3 and 6 media. Table 2 shows the differences in physiology between strain DSM 40835 and its related type strains. The scanning electron microscopic characterization of strain DSM 40835 shows the formation of spiral spore chains with spiny spores (Figs 1 and S2 ), and differences in spore chain morphology and spore surface with the closest related species of the genus Streptomyces are listed in Table S2 .
Analysis of the whole-cell diaminopimelic acid isomers and the sugars was done by the method of Hasegawa et al. [10] . Respiratory quinones of strain DSM 40835 were extracted, separated and identified as described previously by Collins et al. [11] and analysed by HPLC [12] . Here, a JASCO X-LC system (JASCO Corporation), containing two pumps, autosampler, intelligent column thermostat and fluorescence detector was used. For instrument control, data acquisition and analysis, JASCO Chrompass software was employed. The quinones were eluated from a RP 18 column (250 mm by 4 mm inside diameter) by using a solution containing acetonitrile and 2-isopropanol (65 : 35, v/v) at a flow rate of 1.3. The menaquinone profile of strain DSM 40835 consisted of MK-9 (H6) (48 %), MK-9(H4) (20 %) and MK-9(H8) (10 %).
The polar lipids were extracted by the method of Minnikin et al. [13] and identified by two-dimensional thin-layer chromatography as described by Collins and Jones [14] . Strain DSM 40835 exhibited a polar lipid profile, consisting of the major polar lipids diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylserine, minor amounts of phosphatidylglycerol, traces of one aminolipid (AL) and several unknown phospholipids (PLs) in different amounts: big spots of PL1 near diphosphatidylglycerol and PL4 near phosphatidylserine, minor amounts of PL3, PL5 and PL6, and PL2 was detected in traces only (see Fig. S3 ). Phosphatidylinositol was not detected.
For whole-cell fatty acid pattern analysis, the fast method using TMSH was applied [15] in addition to the method of K€ ampfer and Kroppenstedt [16] . Major fatty acids of strain DSM 40835 were 15 : 0 anteiso (21.2 %) 16 : 0 iso (19.0 %), 17 : 0 anteiso (11.4 %) and 16 : 0 (10.2 %), minor fatty acids were 17 : 1 anteiso C (4.2 %), 17 : 0 iso (3.6 %), 16 : 0 9-methyl (3.2 %), 15 : 0 (3.1 %), 16 : 1 iso H (2.7 %) and 14 : 0 iso (2.1 %) (Table 3 ) Biomass of strain DSM 40835 subjected to analysis of the diagnostic diamino acid of peptidoglycan, polar lipids and menaquinones was grown aerobically on liquid organic medium M79 (DSMZ-Medium 426) for 3 days at 28 C.
Based upon the presence of genus specific chemotaxonomic properties e.g. LL-diaminopimelic acid in the pepdidoglycan, menaquinones MK-9(H 4 ), MK-9(H 6 ) and MK-9(H 8 ), diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylserine and an unknown phospholipid (PL1) as characteristic phospholipids, and iso-branched fatty acids, the strain DSM 40835is clearly a member of the family Streptomycetaceae.
For the isolation of DNA, cells were grown on DSMZ medium 65 (www.dsmz.de). The extraction of genomic DNA, amplification of the 16S rRNA gene with the help of the PCR technique and the purification of the PCR products was carried out as described by Rainey et al. [17] . The position of strain DSM 40835 within the 16S rRNA gene phylogeny was reevaluated by taking the 16S rRNA gene sequences from genome data generated for the strain. Phylogenetic analyses were performed in ARB release 5.2 [18] using the 'All-Species Living Tree' Project (LTP; [19] ARB database release LTPs123 September 2015).
Sequences not included in this database were aligned according to the SILVA seed alignment using the SILVA Incremental Aligner (SINA) version v1.2.9 (www.arb-silva.de) [20] before implementation into the ARB database (see Table S3 ). The alignment including all available Streptomyces type strain 16S rRNA gene sequences was controlled manually based on the secondary structure information. Pairwise sequence similarities were calculated in ARB without the use of an evolutionary substitution model. Phylogenetic trees were reconstructed with the maximumlikelihood method using PhyML and RAxML v7.04 [21] with GTR-GAMMA and rapid bootstrap analysis, and the maximum-parsimony method using DNAPARS v3.6 [22] . All phylogenetic trees were calculated with 100 re-samplings (bootstrap analysis, [23] and were based on 16S rRNA gene sequences between positions 101 to 1375, according to Escherichia coli numbering [24] .
Five different 16S rRNA gene sequences were derived from genome data of strain DSM 40835 (Fig. 2) . Two of the 16S rRNA gene sequences (K23 and K30) shared 99.6 % sequence similarity, but only 98.6 to 98.9 % with the three other 16S rRNA gene sequences (K12, K15 and K27), which again shared high sequence similarity among each other (99.3 to 99.7 %). Differences among the sequences are displayed in Fig. S4 .
Comparison of the 16S rRNA gene sequences of strain DSM 40835 with type strains of members of the genus Streptomyces showed that strain DSM 40835 shared >98 % 16S rRNA gene sequence similarity to 53 species of the genus Streptomyces, and among those, nine species that shared at least 98.6 % sequence similarity with one of the 16S rRNA gene sequences of strain DSM 40835 (marked in Genomic DNA for DNA-DNA hybridization studies was extracted with a DNA extraction method optimized for the DNA extraction from species of the genus Streptomyces based on the method of Jin et al. [25] . The DNA extraction included three pre-treatment steps, mechanical treatment with glass beads, overnight lysozyme treatment with 100 mg ml À1 lysozyme solution (in TE buffer, pH 8.0) at 37 C, 30 min achromopeptidase treatment (60 U) at 37 C, and further purification with the MasterPure Yeast DNA purification kit (epicentre, Illumina company).
DNA-DNA hybridisation experiments were performed according to the method of Ziemke et al. [26] subunit) and trpB (tryptophan synthase, b-subunit), was performed. Partial gene sequences of strain DSM 40835 and the closest related reference strains investigated in this study were PCR amplified and sequenced according to Guo et al. [27] . GenBank accession numbers of gene sequences generated within this study for MLSA analysis are listed in Table S4 . Phylogenetic analyses based on concatenated nucleotide and amino acid sequences were performed in MEGA5 [28] . Nucleotide sequences were aligned according to the respective amino acid sequence-based alignments. The translation of nucleotide to amino acid sequences was performed according to a full-length reference gene from the genome of Streptomyces coelicolor A3(2) to obtained the correct open reading frames (ORFs). Phylogenetic trees were reconstructed with the maximum-likelihood method using the General time resolved model [29] as the substitution model for nucleotide sequences and the Jones-Thornton-Taylor model (JTT; [30] ) for amino acid sequences. All trees were based on 100 re-samplings (bootstrap analysis).
Sequences of reference strains were either obtained within this study or obtained from the GenBank database. The phylogenetic trees of concatenated sequences of atpD, recA, rpoB and trpB are based on 2072 nucleotide and 688 amino acid sequence positions, respectively. Nucleotide sequence distances were calculated using Kimura's 2-parameter model (K2P; [31] ) as applied by Rong and Huang [32] . Phylogenetic analyses did not only include those sequences as references which represented species closest related to strain DSM 40835 in the 16S rRNA gene sequence-based analysis, but also most of the type strains of species of the genus Streptomyces analysed before by MLSA (e.g. [27, [33] [34] [35] [36] ).
In the concatenated gene sequence-based phylogenetic tree, strain DSM 40835 formed a distinct cluster (supported by a bootstrap value of 99 %) with the type strains of Streptomyces muensis and Streptomyces canchipurensis. The three strains formed furthermore a more broad but also distinct cluster (99 % bootstrap support) with the type strains of Streptomyces coeruleofuscus and Streptomyces coerulescens, followed by Streptomyces cyaneus (Fig. 3) . At the level of amino acid sequences, strain DSM 40835 formed also a distinct cluster with the type strains of Streptomyces muensis and Streptomyces canchipurensis and Streptomyces coeruleofuscus and Streptomyces coerulescens. The clustering with these last two type strains was however not supported by high bootstrap values. Genomic fingerprinting using BOX-PCR and two RAPDPCRs was applied to determine if the three strains 'Streptomyces caelicus' DSM 40835, Streptomyces muensis JCM 17576
T and Streptomyces canchipurensis JCM 17575 T had genomic differences. BOX-PCR was performed with primer BOXA1R (5¢-CTACGGCAAGGCGACGCTGACG-3¢) [37] and RAPD-PCRs with primer B (5¢-ATCTGG-CAGC-3¢) and primer C (5¢-GGTCAGTAGC-3¢) published by Ziemke et al. [38] . Analysis was performed as described in detail by Glaeser et al. [39] . All three fingerprint patterns showed that the three strains were genetically different and represent therefore three different strains representing one species (Fig. 4) .
Sample preparation for matrix-assisted laser-desorption/ ionization time-of-flight mass spectrometry (MALDI-TOF MS) protein analysis was carried out according to the ethanol/formic acid extraction protocol as described by Tóth et al. [40] : approx. 10 mg biomass from liquid cultures (cultivation in medium containing 10.0 g l À1 soluble starch, 2.0 g l À1 yeast extract, 10.0 g l À1 glucose, 10.0 ml glycerol, 2.5 ml corn steep liquor, 2.0 g l À1 peptone, 1.0 g l À1 NaCl and 3.0 g l À1 CaCO 3 , pH 7.2 for 10 days at 28 C) was suspended in 300 µl water by careful mixing. The suspension was then mixed with 900 µl ethanol. The biomass was collected by centrifugation and the pellet was re-suspended in 50 µl 70 % formic acid. The suspension was mixed carefully with 50 µl acetonitrile. Immediately after centrifugation the supernatant was removed and aliquots of 1.5 µl were placed on each spot of a stainless-steel target plate. After air-drying, 1.5 µl matrix solution (saturated solution of a-cyanohydroxy-cinnaminic acid in 50 % aqueous acetonitrile containing 2.5 % trifluoroacetic acid) per spot were applied. MALDI-TOF MS was conducted using a Microflex L20 mass spectrometer (Bruker Daltonics) equipped with a N 2 laser. All spectra were recorded in linear, positive ion mode. The acceleration voltage was 20 kV. Spectra were collected as a sum of 250 shots across a spot. A mass range of 2000-20 000 m/z was used for analysis. The Bacterial Test Standard #255343 (Bruker Daltonics) was used for internal calibration. The MALDI-TOF MS spectra were smoothed, baseline corrected and re-calibrated using the Flexanalysis software (version 3.3, Bruker Daltonics). A score-oriented dendrogram was calculated by using the BioTyper software (version 3.1, Bruker Daltonics). Studies by using MALDI-TOF mass spectrometry (Fig. S5 ) support the view that strain DSM 40835 belongs to Streptomyces muensis.
The two species, Streptomyces muensis [3] and Streptomyces canchipurensis [4] , were proposed by the same authors within one year in the same journal without giving any comparison of the two species, even though they isolated the strains from the same habitat. Furthermore, MLSA studies were never performed with those strains. Basing on this findings and by including Streptomyces 'caelicus' to the same species we add the emended description of Streptomyces muensis.
EMENDED DESCRIPTION OF STREPTOMYCES MUENSIS NINGTHOUJAM ET AL. 2014 EMEND. WINK ET AL. 2017
The description is as that of Ningthoujam et al. [3] with the following amendments. Aerobic, Gram-stain-positive, nonmotile, alcohol-fast actinomycete which forms a branched substrate mycelium and aerial hyphae which differentiate into spiral chains of spiny spores. Growth occurs at 25-37 C and with 0-5 %(w/v) NaCl. Utilizes D-glucose, D-arabinose, sucrose, inositol, D-mannose, D-fructose, L-rhamnose, raffinose and xylose, but not cellulose. Positive for (in API ZYM) alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, acid phosphatase, naphtol-AS-BI-phosphohydrolase, b-galactosidase, a-glucosidase, bglucosidase, N-acetyl-b-glucosamidase and a-mannosidase, weakly positive for chymotrypsin and a-galactosidase, and negative for b-glucuronidase. Antimicrobial activity is shown especially against species of the genera Mycobacterium and Nocardia. The predominant menaquinones are MK-9(H 8 ), MK-9(H 6 ) and MK-9(H 4 ). The major fatty acids are 15 : 0 anteiso, 16 : 0 iso, 17 : 0 anteiso, 16 : 0 and 15 : 0 iso. The polar lipid profile contains phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylglycerol, phosphatidylserine and several unknown phospholipids. T determined by multilocus sequence analysis (MLSA) based on concatenated nucleotide sequences of the four protein-coding genes atpD, recA, rpoB and trpB. A total of 2070 nucleotides were considered. The tree is a section of the phylogenetic tree including all relevant Streptomyces data published previously [27, [33] [34] [35] [36] The type strain is MBRL 179 T (=JCM 17576 T =KCTC 29124 T ) which was isolated from a limestone quarry located at Hundung, Manipur, India [3] . Strains 'Streptomyces caelicus' DS 9461 (=DSM 40835=NCCB 100592) isolated from a soil sample collected in the island of Singapore [41] and Streptomyces canchipurensis MBRL 172 (=JCM 17575=KCTC 29105=DSM 102125) which also was isolated from a limestone quarry located at Hundung, Manipur, India, are additional strains of this species.
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